Flow-vacuum pyrolysis of title compounds 7 and 8 was investigated at 1.33 mbar on a large temperature interval (500 o C-800 o C). The main reaction products of 7 were: anthracene, 9- 
Introduction
Continuing our researches in flow-vacuum pyrolysis of benzoannelated cyclic and polycyclic compounds 1 we described recently the thermal behavior of some related dibenzocycloalkanes 1 2 , 2 2 , 3 3 and dibenzocycloalkanones 4 4 , 5 4 , 6 5 . During these works we evidenced some interesting rearrangement-and aromatization processes conducting finally mainly to anthracene, methylanthracenes and phenanthrene. In the present work we studied the pyrolysis of two related dibenzocycloalkanols 7 and 8 in order to compare their product distributions and reaction mechanisms. It was assumed that a useful comparison could be also made with the previously investigated hydrocarbons and ketones in order to prove the possible similarities of the reaction mechanisms. The structure and properties of the final aromatic hydrocarbon products can be also of some interest in connection with the environmental problems aroused by incineration of organic waste materials.
Results
The alcohol 7 was obtained by reduction of dibenzosuberone 4 6 whereas the alcohol 8 was prepared using our previously described procedure 7 including the formolysis of 9,10-bis(hydroxymethyl)-9,10-dihydroanthracene ditosylate followed by alkaline hydrolysis. All pyrolyses of the alcohols 7 and 8 were performed in a quartz flow-system under argon atmosphere at 1.33 mbar, the calculated contact times being less than 0.2s. The distribution of the reaction products was followed using GC/MS. The major products were isolated by liquid chromatography and subsequently spectrally analyzed. The products formed in the pyrolysis of 7 are presented in the following equation and their distribution versus temperature (500 o -800 o C) in Figure 1a . Hydrocarbons 2, 9 and 10 appear also in the pyrolyses of the alcohol 8 (500 o -875 o C) but, in this case, instead of 4 and 1, the hydrocarbons 11 and 12 were formed (see also Figure 1b ). 
Discussion
The experimental data presented above show that the thermal decomposition of alcohol 7 between 500 o C and 700 o C afforded three main products: dibenzosuberone (4), anthracene (9) and 5H-dibenzo[a,d]cycloheptene (2) . The increasing amounts of these compounds in parallel with disappearance of 7 suggest their direct formation from alcohol 7. A further increase of pyrolysis temperature over 700 o C (domain in which 7 disappeared from reaction mixture)
permitted the observation of the following facts: (i) a further increase of anthracene content; (ii) formation of 9-methylanthracene (10) and of saturated hydrocarbon 1 on the expense of 2. As it was proved by our group the authentic hydrocarbon 2 8 is thermally converted in FVP over 650 o C into anthracene and 9-methylanthracene. 2 On the basis of the above considerations a possible reaction mechanism for pyrolysis of 7 is presented in Scheme 1. The mechanism included three parallel radical reaction routes. The radical mechanisms are favoured by the reaction conditions: quartz apparatus, gaseous phase, high temperatures. The route (a) describes the sequential loss of two hydrogen atoms affording the ketone 4. Formation of ketones in pyrolysis of secondary alcohols is well-known. 9 The second route (b) includes the homolytic break of C-OH bond conducting to relatively stable mesomeric benzylic radical 14, followed by a H· loss affording the hydrocarbon 15 from which the isolable hydrocarbon 2 can occur by a thermally allowed 1.5H-migration. It is worth mentioning here that hydrocarbon 15 was trapped by Pomeranz 10 during static pyrolyses of 2. On the other hand the thermally allowed disrotatory conversion 15→16, followed by usual radical steps can produce 9-methylanthracene (10). Hydrocarbon 1, occurring in small amounts at high temperature, is a hydrogenation product of 2 with hydrogen atoms formed in different steps of the mechanism. In the route (c) by homolytic break of the central CH 2 -CH 2 bond of 7 the stable benzylic mesomeric diradical 19 can be formed. Cyclization of 19 can conduct to two enantiomeric spiranes 20 and 22. In agreement with Trahanovsky's mechanism suggested for related compounds 11 and by our take into consideration of such enantiomeric spiranes 5 the compounds 20 and 22 can equilibrate with bridged diradicals 21 respectively 23. Thermal elimination of bridges (most probably as carbene fragments) leads to anthracene derivatives 24, respectively 25 which are easily thermally aromatized to anthracene (9) . Finally it should be mentioned that the conversion of 2 into anthracene (9), observed by us 2 as a minor route in dynamic pyrolyses of 2 and by Pomeranz 10 as a major route in static pyrolyses of the same hydrocarbon, was explained 10 via the dibenzotropylium radical 26 which losses a CH unit (with unelucidated structure).
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The results of the pyrolysis of primary alcohol 8 (Figure 1b) (2) and anthracene (9) . The increase of the reaction temperature has as effects: (i) formation of increasing amounts of anthracene; (ii) formation of 9-methyl-anthracene (10) (starting from 725 o C); (iii) formation of small amounts of methylenic hydrocarbon 11 and phenanthrene (12) (not presented in Figure 1b) ; (iv) decrease of concentrations of the starting material (at 775 o C it disappears from the reaction products) and of hydrocarbon 2. All these facts can be explained taking into account the reaction mechanism suggested in Scheme 2. At relatively low temperatures (≥500 o C) the most favoured reaction seems to be the radical break of the side chain of 8 (route b) allowing the formation of the very stable dibenzotropylium radical 26 (much more stable than the corresponding radical 14 generated from 7). This could generate anthracene -by CH loss -or hydrocarbon 2 -by a H· capture. Starting with hydrocarbon 2 and following the steps suggested in Scheme 1 the 9-methylanthracene (10) is generated (over 725 o C). On the other hand, over 675 o C the dehydration product 11 can be formed in two successive steps (route a) along with phenanthrene (12) (route c). The very high thermal stability of methylenic hydrocarbon 11 was proved by a control experiment with a pure sample of 11 which indicated a conversion of only ~10% at 800 o C. Comparing the pyrolyses of 7 and 8 it can be easily observed that: (i) the break of the middle ring is inoperative in the case of 8 due to the presence of a C=C double bond whereas in the case of 7 this step constitutes a major route due to the single bond character of the central C-C bond; (ii) the dehydrogenation to carbonyl compounds, another major route at the secondary alcohol 7, is missing at the primary alcohol 8 where the presumptive product would be an unstabler aldehyde. Along with these differences a similarity of behavior could be also noticed: the hydrocarbon 2 reaches its maximum amount right when the starting material 7 or 8 disappeared among the reaction products (700 o C for 7 and 775 o C for 8). This experimental fact proves, besides the differences in thermal reactivity of secondary and primary alcohols, the initial formation of 2 from both starting materials, in agreement with the suggested mechanisms. affording anthracene as major pyrolysis product. • Trahanovsky's mechanism including spiranes and bridged diradicals 11 can be applied to saturated alcohol 7 also. The mechanism was extended taken into consideration enantiomeric spiranes.
• The main intermediate is in both cases the isolable hydrocarbon 2, converted at higher temperatures into anthracene and 9-methylanthracene.
• Whereas in the case of secondary alcohol 7 (totally converted at 700 o C) an important byproduct is the corresponding ketone 4, the primary alcohol 8 (totally converted at 775 o C) affords the methylenic hydrocarbon 11 and phenanthrene as minor products.
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Experimental Section
General Procedures. IR spectra were taken on a IR-Bruker-EQUINOX 55 spectrophotometer. mesh) column (17 mm diameter, 24 cm SiO 2 layer height) using pentane as solvent. From the products of 7 the isolated compounds (in the order of their elution) were: 9, 2, 1, 4 whereas from the products of 8 they were: 9, 2, 11.
General procedure for pyrolysis experiments
All vacuum pyrolyses were performed in a flow system using a previously described apparatus 4 .
The pyrolysis quatrz tube (60 cm length, 10 mm diameter) was filled with quartz chips on 30 cm length; this zone was heated with a cylindrical electric oven. The temperature was measured by means of a thermocouple and the pressure (1.33 mbar) with a McLeod manometer. The alcohol sample (usually 30 mg) was sublimed under argon flow (4 mL·min -1 ) in the pyrolysis tube. The reaction products accumulated at the cooled end of the quartz tube were dissolved in chloroform, the solvent was evaporated in vacuo and the residual solid was subjected to GC/MS analysis. Analytical pyrolyses were followed by preparative runs (combining the products of more identical experiments for each alcohol) allowing the isolation of the main products by column chromatography. 3 /sample=0.25 molar ratio the above spectrum becomes: δ=8.16 (dd, 2H, H-4, H-6, J 4(6), 3(7) = 7.5 Hz, J 4(6), 2(8) = 1.3 Hz), δ = 7.72 (ld, 2H, H-1, H-9, J 1(9), 2(8) = 7.5 Hz, J 1(9), 3(7) =1.5 Hz), δ=7.60 (td, 2H, H-3, H-7, J 3(7), 4(6) =7.5 Hz, J 3(7), 1(9) =1. 
Pyrolysis products
Pyrolysis products of alcohol 7 were: 2, 4, 9, 10 and 1, whereas the products of 8 were: 2, 9, 10, 11 and 12. From these, anthracene (9), 9-methylanthracene (10) and phenanthrene (12) were identified through their well-known spectral data as well as by mixed samples with pyrolysis products in GC. The physical data of 2, 4, 1 and 11 (completing and/or updating the older ones) are given below. 
